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DECRIBING THE TRENDS OF qEEG CAUSED BY CERVICAL MANIPULATION 
 
Aim: The aim of the study was to determine the trends of qEEG changes caused by 
cervical manipulation for the duration of 60 minutes. This could theoretically stimulate 
further related research and thus redefine the existing limits of chiropractic treatment of the 
central nervous system by influencing brain wave activity. 
 
Method: A descriptive design was used to attempt to track trends on qEEG readings 
before and after a chiropractic manipulation for the duration of 60 minutes. The EEG 
equipment that was used for the trials was a MP 150 Biopac system. On arrival at the 
Chiropractic clinic all participants were assessed as new patients and then randomly 
divided into two groups of 5. Once this was completed the EEG cap was placed on the 
participants head and the first of six recordings was started. Subsequent to the completion 
of the first recording, the participants’ cervical spine was manipulated/ sham manipulated 
(control group). The remainder of the recordings then took place at 15 minute intervals. 
 
Results: There was a definitive difference in the readings pre- and post-manipulation for 
both groups, across all three brain lobes. Group A appeared to have more consistent 
predictable changes. Group B appeared to have haphazard changes. Some participants 
showed more pronounced changes in brain wave activity than others. 
 
Conclusion: The definitive changes pre- and post- manipulation readings demonstrate 
that there are apparent variations in the qEEG readings post cervical manipulation.  
These variations either increased or decreased across one or multiple lobes, either 
immediately post manipulation or during the 60 minute time intervals. However, this topic 
needs further research to determine the significance of the effect of chiropractic 
manipulation. 
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INTRODUCTION: 
Quantitative electroencephalogram (qEEG) is used to measure brain wave activity. qEEG is 
commonly used to determine and asses neural function, neurophysiology and neurological deficits 
(Martini, 2012). It is an inexpensive tool used for both diagnostic and prognostic information. It is 
alleged that chiropractic manipulation affects the central nervous system beyond the dorsal root 
ganglia; as well as the brain itself. Although controversial studies are demonstrating there is an 
effect on brain qEEG, limited research has looked at the detailed trends of qEEG changes caused 
by cervical manipulation. Quantitative electroencephalogram (qEEG) is used to measure brain 
wave activity. The use of qEEG has long been used to determine and asses neural function, 
neurophysiology and neurological deficits however, technological and analytical procedures of 
brain qEEG have undergone many new developments (Pivik & Broughton, 1993). 
 
 
EEG vs. qEEG 
 
An electroencephalography (EEG) can be defined as “electrical activity of an alternating type 
recorded from the scalp surface after being picked up by metal electrodes and conductive media” 
(Teplan, 2002). EEG procedures are completely none invasive and can be performed repeatedly 
on patients with effectively no limitation or risks (Teplan, 2000). EEG is commonly used to study the 
brain and cognitive fuction as well as diaganose clinical conditions such as epilepse. 
 
Quatitative electroencephalography (qEEG) can be defined as “the application of multi channel 
measurements that can better localize areas with brain activity” (Teplan, 2000). qEEG can compare 
and correlate frequencies and coherence of single hertz and states (Kerson, 2014). qEEG looks at 
multivariate analyses, including frequency ratios and mean frequency (Kerson, 2014). 
 
While the equipment and brain waves measured for both EEG and qEEG is the same, the 
interpretation of the readigs is different. 
 
For this study a qEEG was used to attempt determine the trends caused by a cervical 
manipulation. 
 
 
 
qEEG 
Brainwaves are measured by qEEG using sensors placed on the scalp; either multiple single 
sensors or a qEEG cap containing all the necessary sensors. A qEEG cap was used for this 
research. There are a variety of brainwaves which are measured in hertz and divided into bands 
defining speeds of the various waves (Woolf, 2007). Waveforms are measured in terms of 
amplitude and frequency (Kerson, 2014; Kropotov & Ponomarev, 2009). There are 4 main brain 
waves; namely alpha, beta, theta and delta. Alpha waves are found within 8-12Hz range and are 
predominantly present during quiet thoughts and thus eliminated while eyes are open. Alpha is 
recognized as the resting state of the brain (Pizzagalli, 2007). Delta waves can be found in the 0-
4Hz ranges. These are slow and typically found during a deep meditative state. It is said that 
healing and regeneration are stimulated in this state (Woolf, 2007). 
 
THETA BAND 
Theta waves are found in the 4-8Hz ranges and are commonly found in lethargic/ somnolent states 
(Pizzagali, 2007). A considerable collection of theta waves in adults is considered atypical and 
possible due to under lying pathology (Niedermeyer, 2005). Theta activity generally represents a 
more daydream like state of mind. At very slow levels, theta activity is a relaxed state, representing 
the twilight zone between waking and sleep (Warner, 2013). When theta is high, it is assumed that 
the brain is working overtime; generally increased theta may increase alpha and delta (Warner, 
2013). According to Warner (2013), having and increased theta and beta is like “driving with the 
brakes on”; the brain doesnt operate smoothly. Theta is generated through thalamo-coortical path 
and reflects resources used in the body (Warner, 2013; Kerson, 2014). Normally functioning theta 
rhythm appears to mediate and promote adaptive, complex behaviors such as learning and 
memory (Kerson, 2014; Warner, 2013). 
 
A normal theta/beta ration is 2:1. In the somatosensory cortex a normal theta/beta ratio is 1.6:1; in 
addition, in the frontal cortex a normal theta/beta ratio is 1.5: (Warner, 2013). A high theta/beta ratio 
is a signature of ADHD (Warner, 2013). 
 
BETA BAND  
 
Beta waves are found between 13-25Hz ranges and are most apparent during normal waking 
states. Beta waves are dominated when attention is on cognitive tasks and are found in virtually all 
adults (Fisch, 1999). Beta waves are small and relatively fast, they’re associated with intellectual 
activity, state of thinking as well as sustained concentration (Warner, 2013; Pizzagalli, 2007; Fisch, 
1999). Activity in the lower end of this frequency band is associated with relaxed attentiveness 
(Warner, 2013). According to Warner.s., an increased beta, when theta is lower, is indicative of 
withdrawal from social interaction. 
 
Due to betas relatively large range it can be divided into a low, midrange and high range. Low beta 
(13-15Hz) is inhibited by motion (Warner, 2013). Midrange beta (15-18Hz) indicates active, alert 
but not agitated (Warner, 2013). High beta (above 18Hz) is the general activation of mind and body 
functions; however, this tends to be inhibited to decrease muscle artifacts (Warner, 2013). 
 
CERVICAL FACET JOINTS AND THEIR INNERVATION  
 
Cervical facets are posterior and laterally to the vertebral bodies, on the vertebral arch 
(Manchikanti, 1999). Specifically the superior facet is directed superioposteriorly, while the inferior 
facet is directed inferioanteriorly, this results in the facets being placed obliquely and near 
horizontal in this region (Moore et al., 2010). A facet joint has a synovial lining or joint capsule, this 
is highly innervated and vascular (Moore et al. 2010; Manchikanti, 1999). 
 
As this study looks at the neurological feedback subsequent to manipulation, it is important to 
understand where the impulse is coming from. Facet joints are innervated by the medial branch of 
the dorsal rami (Pyper, 2015; Manchikanti, Boswell, Singh, Pampati, Damron & Beyer, 2004). 
According to Manchikanti (2004) the facet joints in the cervical spine below C2/3,are supplied by 
medial branches of the cervical dorsal rami above and below the joints. C2/3 joint in addition are 
innervated by the third occipital nerve (Manchikanti, 1999). In comparison the innervation of C0/1 
and C1/2 are from the C1 and C2 nerve roots respectively (Manchikanti, 1999) (Dreyfuss, 
Michaelsen, Fletcher, 1994). In addition to having a slightly different innervation the upper cervical 
segments C0-C3 are directly attached to the upper cervical spinal cord as well as the foramen 
magnum (Henderson, 2000). 
 
According to Manchikanti, there is a dual innervartion at the C5/6 facet joints (Manchikanti et al. 
2004). While facet joints get their innervation from various rami and nerve roots, they are 
innervated by different types of nerve endings found within the joint capule (Moore et al. 2010; 
Pyper, 2015). Mechanoreceptors in the cervical spine are said to be the greatest per surface area, 
than in comparison with any other region in the vertebral spinal column (Henderson, 2000). 
Mechanoreceptors are sensitive to alterations in their plasma membranes (Martini, 2012). They 
respond to mechanical changes such as, stretching, compression and twisting (Martini, 2012). It is 
during a spinal manipulation that these manchanorecptors are stimulated. The nerve endings then 
activate the neurological pathways. This change in activity is detected by the qEEG and recorded.  
 
There are multiple types of mechanorecptors, all of which are responsible for relaying different 
information. These include tactile receptors and proprioceptors. 
 
Type I:  
These provide information about joint position and idenify minute changes in the joint capsule. 
These signal the angle of the joint articulation though all ranges of motion, they are incessantly 
firing and as a result act as both dynamic and static mechanoreceptors. 
Type II: 
These receptors have a low threshold, promtly responding and adapting to stimulus. They detect 
the rate of movement within the articulation as they fire as soon as tension in the joint capsule 
changes. As a result they act as dynamic mechanorecptors 
 
NEUROLOGICAL PATHWAYS  
Neurological pathways are stimulated with sensory information in both groups of this study 
. Various sensory pathways convey various sensory information, in addition there are various 
neurons found in the sensory pathways. First-order neurons transmit sensory information to the 
central nervous system (CNS) form the peripheral nervous system (PNS) (Martini, 2012). First-
order neurons pick up information, travel to the spinal column and enter the dorsal side, in the 
dorsal root ganglia where they synapse with second-order neurons in the grey matter (Martini, 
2012). Second-order neurons, also known as interneurons, are found in the CNS in the brain stem 
and spinal cord. At some point (not specified), along its path the second-order neuron decussates 
(crosses over) and synapses with a third-order neuron (Martini, 2012). Third-order neurons are 
found within the thalamus. These neurons then relay the information to the sensory homunculus, 
found in the primary sensory cortex, for interpretation. 
 
The somatic sensory pathways covey sensory information from skin, musculature of the body wall, 
head, neck and limbs (Martini, 2012). There are three somatic sensory pathways which transmit 
somatic sensory information. These are (1) Posterior column pathway; also known as dorsal 
column-medial lemniscal (DCML) system, (2) spinothalamic pathway and (3) spinocerebellar 
pathway (Martini, 2012). All axons in the above mentioned pathway have a mutual starting point 
and end target. 
 
FRONTAL, TEMPORAL, PARIETAL LOBES AND SOMATOSENSORY CORTEX  
 
The brain is divided into different lobes or regions depending on the overlying bones of the skull 
(Martini, 2012). Each hemisphere contain sulci and gyri which form landmarks. The central sulcus 
divides the anterior from the posterior lobe; frontal and parietal lobes respectively (Martini, 2012). In 
addition, the central sulcus also divides the motory and sensory areas of the cortex (Martini, 2012). 
The primary motor cortex is located in the frontal lobe, while the primary sensory cortex is located 
in the parietal lobe (Martini, 2012; Hall, 2011). The lateral sulcus divides the frontal lobe from the 
temporal lobe (Martini, 2012). This is important as the neurological pathways terminate in the 
various parts of the brain for processing and interpretation. In this study the parietal, frontal and 
temporal lobes will be looked at in more detail. 
 
The parietal lobe contains the primary sensory cortex. This area is responsible for the conscious 
perception of precise touch, vibration, pressure amongst other things (Martini, 2012). The frontal 
lobe coordinates and integrates information from the sensory association areas (Martini, 2012). 
Thereby executing intellectual functions, specifically in the prefrontal cortex, once the information 
has been processed in other areas of the cortex. Voluntary control of skeletal muscles occurs in the 
primary motor cortex. The temporal lobe is responsible for processing both auditory and olfactory 
stimuli. Both auditory and olfactory signals terminate in this region. 
 
CHIROPRACTIC MANIPULATION  
 
A chiropractic manipulation is delivered to the facet joint. This affects the three joint complexes, 
stimulates the mechanoreceptors and the neurological pathways. A chiropractic manipulation is a 
high-velocity low amplitude thrust that moves a joint into the paraphysiological space without 
exceeding the anatomical limit of that specific joint (Haldeman, 2005). This is often accompanied by 
an audible crack / cavitation. This improves the range of motion of that segment, decreases pain, 
decreases muscle electrical activity and tension and breaks down contractile adhesions among 
other clinical effects (Bergmann, 2000). It has been noted that a manipulation to a hypomobile 
segment in the cervical spine, reintroduces proper motion and therefore decreasing the 
biomechanical load and increasing stability placed on the unstable and adjacent segments 
(Gatterman, 1995). 
 
THE EFFECTS OF CHIROPRACTIC MANIPULATIONS  
EFFECTS ON THE CNS AND NEUROPHYSIOLOGICAL EFFECTS  
 In studies done by Haavik-Taylor and Murphy (2007), they have shown that manipulations of the 
cervical spines dysfunctional segments can alter a number of responses in sensory processing. 
These studies using; somatosensory evoked potentials (SEP’s) (Haavik-Taylor, Murphy, 2007) and 
transcranial magnetic stimulation (TMS) (Haavik Taylor, Murphy, 2008; Haavik Taylor, Murphy, 
2007), have shown altered sensorimotor incorporation (SMI) of incoming inputs of the upper limb; 
as well as, motor control of the upper limb and somatosensory processing (Haavik Taylor, Holt, & 
Murphy, 2010). In more recent studies done in 2016, reproducing the above findings, altering SMI 
input from the upper limb (Haavik, Drewes, Murphy, Yielder, Dremstrup, Jochumsen, Holt, Niazi, 
Lelic, 2016). In addition to these findings they also found that changes in SMI occurs post spinal 
manipulation largely in the prefrontal cortex (Haavik Taylor et al. 2016). This insinuates that 
changes caused by spinal manipulation enhances performance as a result of changes in the 
prefrontal cortex.  
 
In another study by Haavik Taylor, it has been suggested that neural plastic changes occur after a 
spinal manipulation to a dysfunctional segment (Niazi, Turker, Flavel, Kinget, Duehr, Haavik, 2015). 
Neural modifications included modified sensorimotor intergration and modified motor control post 
spinal manipulation (Haavik Taylor et. al. 2007, 2008, 2010). 
 
In addition to having multiple effects on various cerebral cortexes, spinal manipulations have also 
shown to have various neurophysiological effects as well. These include effects on blood pressure, 
the input of sensory information to the CNS, golgi tendon organs afferents and muscle spindle 
afferents are both stimulated by spinal manipulation (Pickar, 2002). In a study by Welch, diastolic 
pressure (sympathetic response) decreased significantlly, while pulse pressure increased 
significantly in participants receiving a cervical manipulation (Welch, Boone, 2002). According to 
Pickar spinal manipulations alter the input of sensory impulses from the paraspinal tissues and 
hence improving physiological behaviour. In a study done on asymptomatic patients, spinal 
manipulations done to the cervical spine increased paraspinal electromyographic (EMG) activity in 
relation to the area manipulated (Herzog, Scheele, Conway, 1999). In a study done by Dishman it 
was conculded that spinal manipulation can decrease the in flow of sensory information from 
muscle spindles as well as increase the excitablity of motor pathways in the spinal cord (Dishman, 
Ball, Burke, 2002). 
 
Central facilitation is a phenomenon known to increase the receptor field of the central neurons and 
allows inoffensive/harmless mechanical stimuli entry to the central pain pathways (Pickar, 2002). 
Consequently subthreshold mechanical stimuli may instigate pain, due to the sensitization of 
central neurons. Spinal manipulation is said to remove this subthreshold stimuli by changes in joint 
movement/ joint play (Pickar, 2002). 
 
METHOD 
In order for participants to qualify for this study they should 
 be between the ages of 18 and 45 years old (majority of participants are expected to be 
students within the age range of 18 – 30 years; however, there is no need to exclude 
participants up to the age of 45 as within this age range no degenerative changes to the 
cervical spine is expected that may influence the manipulation) 
 be of no specific gender  
 have read the Information form and signed the Consent Form  
 have at least one cervical spine restriction, which will be confirmed by motion palpation 
during the screening process 
 have not had any medical or physical treatment for cervical spine restrictions, for 12 
weeks prior to the study. 
Participants will be excluded from this study should they 
 demonstrate any contra-indications to the application of chiropractic manipulation 
(Appendix B) 
 experience cervical pain 
 have received chiropractic cervical manipulation in the three months preceding the study 
or during the study other than that performed by the researcher 
 have diagnosed or uncontrolled epilepsy, this may alter brain wave activity and not 
produce accurate results 
 have a history of previous head trauma that resulted in ongoing neurological deficits  
 abuse substances of any nature, such as Alcohol, Tetrahydrocannabinol (THC), Lysergic 
acid diethylamide (LSD-25), Phencyclidine (PCP) and/or abuse of any prescribed 
medications 
 have consumed any of the following substances, within 6 hours prior to treatment: energy 
drinks, caffeine or nicotine 
 include a history of any diagnosed mental conditions such as Alzheimer’s disease, 
Parkinson’s disease, Autism and Schizophrenia 
 any noted recent excessive stress such as being a victim of a crime, divorce, death of a 
family member or other life changing events. 
 
METHODOLOGY 
 
The research was conducted at the UJ chiropractic clinic in Doornfontein. The participants were 
randomly allocated into either the study or the control group by drawing the allocation from an 
opaque bag. During the sham adjustment a gentle pressure was applied to the restricted joint. This 
allowed for tactile stimulation to be interpreted by the brain but, not the effects associated with a 
manipulation which takes the joint into its paraphysiological space. 
All participants were screened to confirm inclusion criteria and ensure that no exclusion criteria 
were present. All participants were exposed to the same environment and conditions, in order to 
ensure reliability and validity of the study. 
 
This trial took place in a clinic room that had brick walls, to reduce external sounds. The blinds 
were closed and a sign placed on the door and near the room notifying others that trials were 
progress, silence was requested and to not disturb. This helped reduce the participants’ exposure 
to external stimuli. One day during the trials, the environment could not meet the requirements due 
to student protests; as a result participants were moved to a different day. 
 
The room was dimly lit and the researcher and EEG equipment was situated out of the direct line of 
sight of the participant. This was to minimize the participant’s exposure to visual stimuli. All 
participants were assessed in the same room. The researcher took notes of any stimuli that 
occurred during the recording in order to account for any artefacts presenting on the readings. 
Thereby allowing the researcher to alter the epoch before analysis of the data was completed. 
 
Each participant was considered a new patient and subsequently a full history, physical and 
cervical spine examination was done and completed. Motion palpation was done to detect any 
restrictions, after the pre-manipulative/ pre-sham reading was taken. This removed the chance of 
false readings due to motion palpation screenings. Following the case history, physical assessment 
and cervical spine assessment completion, it was at that point the qEEG cap was placed on the 
participants head. The head was divided into equal distances from prominent skull landmarks, such 
as the nasion, preauricular points and inion, to provide coverage of all necessary regions of the 
brain. The electrode placements were according adjacent brain areas. The qEEG cap was correctly 
and securely placed on the participants head. 
 
The 3 channels correlated with 3 areas of the cortex, namely; channel 1 was located over the 
parietal lobe (corresponding with the somatosensory cortex), channel 2 was located over the frontal 
lobe and lastly channel 3 was located over the temporal lobe. From here on the channels will be 
referred to according to the corresponding lobes.  
 
The participant was asked to lie down on the plinth and relax for 2 minute prior to the baseline 
reading being taken; as well as, for the duration of the recordings, until after the last recording was 
taken at 60 minutes. The researcher explained to the participant that they would have to remain 
lying down for the duration of the trial and move as little as possible while readings were being 
taken. Subsequent to confirmation from the participant that they understood the instruction, the 
baseline reading was taken. 
 
This reading was 4 minutes in length; 2 minutes with eyes closed and 2 minutes with eyes open. At 
the 2 minute mark the participant was instructed verbally to open their eyes. The baseline recording 
was distinctive for each participant. This reading was taken to ensure a fair comparison between 
each participant pre- and post- manipulations qEEG readings. 
 
Following the pre-manipulation reading, the cap was removed prior to the manipulation/ sham-
manipulations and placed back on the participants head in exactly the same manner for the post-
manipulation/ post-sham readings. The removal of the cap was necessary as any manipulation to 
the cervical spine will cause movement of the head. 
 
The cervical motion restrictions found during the screening were corrected with chiropractic cervical 
manipulation. Diversified technique was used, using a high velocity, low amplitude thrust. There 
were various manipulations used in the study group including, cervical break one and two and a 
rotary occiput. These shame techniques were used for the control group, without the high velocity, 
low amplitude thrust and merely with a gentle pressure applied to the restricted joint. 
There were a total of 5 post-manipulation measurements, the first being immediately after 
manipulation (post 1 reading) and again every 15 minutes for a total of 60 minutes (post 2,3,4 and 
5 readings). The participant was requested to remain lying down and relaxed, quietly in the room 
until the 60 minute recording had been taken. Each recording comprised of two phases. This 
resulted in a 4 minute time lapse for each reading. 
 It must be noted that all readings were taken and recorded and have been archived. However for 
the purpose of this research it was decided to simplify the data. Hence the readings being 
compared are only that of eyes open, both pre- and post- manipulation/ sham. This was because 
eyes open is also considered a resting state, given that there was no stimulus. The changes seen 
were very similar to that of eyes closed. 
 
Once the 60 minute recording had been taken, the cap was removed. While the electrical cap was 
not in use it was stored in the supervisors’ office which was locked, this was eliminate any 
tampering with the cap. 
 
OBJECTIVE MEASUREMENTS 
The data analysis was administered by the researcher. As the researcher was not experienced in 
qEEG use and analysis, the skills of Dr Hardie, were given on instructions and guidance on how to 
measure and analyse the data recorded on the AcqKnowledge software (Biopac Systems, Inc.). 
 
The data analysis consisted five phases: 
 Preparation of data 
Digital filtering was applied to limit the qEEG recordings to a frequency bandwidth of 1 - 25 
Hz; as this study was limited to the readings of the following bandwidths: 
o Theta: 4 – 8 Hz 
o Beta: 13 – 25 Hz 
Consequently to facilitate this, the band-pass filter was set for 1 – 25 Hz. 
 Transformation of data 
The first action in this process is the selection of individual, practically artifact-free epochs. 
Sequentially to standardize this selection (eliminating researcher bias), predetermined 
time fragments were selected and applied to each participant. These epochs were as 
follows; 139-141 second, 159-161 seconds, 179-181 seconds, 199-201 seconds, 219-221 
seconds, 239-241 seconds. These epochs were taken for each recording period of eyes 
open, both pre and post manipulation, for the 3 different channels. In instances where 
there were clear artifact (e.g. any body movements, noises, sweating) the nearest epoch, 
before or after the predetermined epoch was selected. 
 
For each participant, six epochs were recorded for each instance of eyes open, for the six 
recording phases (pre-test, post-test 1, post-test 2, post-test 3, post-test 4, post-test 5) for 
the three different channels and corresponding brain areas. 
For each epoch that was selected, this data was transformed by means of a spectral 
analysis (a frequency analysis that consisted of decomposing an EEG signal into 
constituent periodic components by means of mathematical equation). For the purpose of 
this study the equation that was used was the Fast Fourier Transform (FFT). 
 
 Extraction by mean power values 
The third action in the data preparation was to transform the spectral analysis into 
significant numbers. Each epoch selected was clustered via the use of the AcqKnowledge 
Software according to the frequency parameters set out above and then the root-mean-
square average amplitude (V2) value was obtained. 
 
 Attaining the values for the domains of investigation 
The values that were obtained (described above) were recorded for each individual 
participant on a spreadsheet as follows: 
o Mean power value per epoch (6 x eyes open) 
o For each of the 3 channels and corresponding brain lobes 
o For pre-, post 1-, post 2-, post 3-, post 4-, post 5- sham/ manipulation 
 
 Analysis of data 
Sequentially to prepare the data for analysis, the mean score for each participant for each 
frequency bandwidth across the different epochs, was calculated for eye open phase. The 
mean score for all participants was then investigated to establish any trends across the 
pre-sham/ pre- manipulation, immediate post-sham/ post-manipulation and the 
subsequent 4 post-sham/ post-manipulation phases. 
 
RESULTS 
 
All objective data captured during the clinical trial was analysed and tabulated in order to define any 
distinguishable trends that occurred in each of the individuals as well as both groups; as well as, to 
determine any significant difference between the two treatment groups when compared with each 
other. As this was a descriptive study, all 10 individual cases, as well as both group A and group B 
were described in detail. Group changes and comparisons were also of interest as these would 
further elaborate on possible trends found on qEEG and were discussed subsequent to the 
individual results. 
 
It should be noted that artefacts are considered signal distortions that can be seen on qEEG. 
Artefacts can be classified as a sequence with higher amplitude and different shapes in comparion 
to the signal sequence. Patient artefacts include unwanted physiological signals which may 
distureb the qEEG such as; any minor body movements, eye movements, sweating and nosies. It 
was for this reason that some of the epochs had to be moved. If this occured it was described for 
each participant. This is required when undergoing a qEEG research in order to capture the most 
accurate and uninterrupted data within each 2 minute epoch. 
 
DEMOGRAPHICS 
 
 
Pie chart depicting gender demographics 
 
70% 
30% 
Pie chart depicting gender 
demographics 
Males Females 
 Bar graph illustrating the age demographics of this study between groups A & B 
Two of each cases of each group will be discussed in detail below. 
 
PARTICIPANT 1A 
 
Participant 6 (1A) was a 26 year old male student. He had previously been treated by a 
chiropractor but he had not recieved a treatment for more than 3 months prior to the 
commencement of this trial. He therefore complied with the minimum inclusion criteria.  
 
His general health was good at the time of the trial. However it must be noted that the patient was 
experiencing mild discomfort of the left shoulder due to an increase in his training reigime. He had 
no childhood illnesses and recieved all his immunizations. He had surgical correction of a left  
shoulder, for the correction of a complete rotator cuff tear in 2010. He was hospitalised for the 
above surgery only. 
  
He exercised 3 times per week for approximately an hour and he got approximately 7 hours of 
sleep a night. A review of systems revealed no abnormalities and the physical examination was 
unremarkable. Myopfascial trigger points revealed active trigger points (Tp1) bilaterally of both the 
trapezius and levator scapulae muscles. A left posterior superior of C0/C1 and a right posterior of 
C4/C5 restictions were found and both were manipulated. 
 
Data acquisition and artefacts 
 
Group A Group B 
26.4 
24 
Bar graph illustrating the age 
demographics of this study between 
groups A & B 
During both pre-test there were 2 epochs noted and moved accordingly, these were both as a 
result of an unpredicted noise outside the test room. The 1st artefact was at 141 seconds and the 
epoch was moved to 130-140 seconds. The 2nd artefact was at 161 seconds and the epoch was 
moved to 159-160 seconds. During the post-test phases however, there were no artefacts noted 
and accordingly no epochs had to be moved. 
 
Data description 
 
Parietal Lobe: 
Theta baseline reading was 0.1338       /Hz, following which it immediately decreased to 0.0400 
      /Hz. There after the subsequent 4 post readings all increased as follows; 0.0849 
      /Hz (post 2), 0.1190       /Hz (post3), 0.1229       /Hz (post 4) and 0.1326       /Hz 
(post 5). In this participant’s theta readings they followed a general increase, increase trend. The 
Post 1 and 2 readings; however followed a decrease, increase trend. While the post 2 reading was 
lower than that of the baseline reading it was higher than that of the post 1 reading. The following 
subsequent readings while all increased from that of post 1, were all lower than the baseline 
reading. 
 
The Beta baseline was 0.0140       /Hz, this followed a similar trend to that of theta, with the 
exception that post 3,4 and 5 readings all increased in relation to the baseline reading. The post 1 
reading was 0.0078       /Hz, post 2 reading was 0.0136       /Hz,Post 3 reading 0.0176 
      /Hz, post 4 reading 0.0360       /Hz and post 5 reading was 0.0317       /Hz. The 
beta readings follow a general increase, increase trend when compared to the baseline. 
 
Frontal Lobe: 
The theta baseline reading was 0.1033       /Hz.  The 2 subsequent readings decreased in 
comparrison to the basline as follows 0.0197       /Hz and 0.0712       /Hz for post 1 and 
post 2 respectively. However, post 2 reading increased in relation to post 1. The successive 
readings all increased in comparrison to the baseline reading. Post 3 0.1074       /Hz, post 4 
0.1294       /Hz and post 5 0.1439       /Hz respectively. Theta wave in the frontal lobe 
followed a general increase, increase pattern. 
 
Beta waves’ baseline reading was 0.0151       /Hz. The post 1 reading decreased to 0.0049 
      /Hz. The post 2 reading 0.0228       /Hz and post 4 reading 0.0240       /Hz both 
increased incomparrison to the basline and incomparrison to the readings prior. Post 3 and post 5 
readings; 0.0168       /Hz and 0.0164       /Hz respective decrease in relation to their prior 
readings. Beta waves follow a general decrease, increase pattern in the frontal lobe. 
 
Temporal Lobe 
The theta baseline reading was 0.1030       /Hz. Post 1 decreased to 0.0244       /Hz. Post 
2, 3, 4 and 5 readings , 0.0814       /Hz 0.1250       /Hz, 0.1331       /Hz  and 0.1612 
      /Hz respectively all increase in relation to the post 1 reading. Post 3, 4 and 5 increase in 
relation to the baseline reading as well. Theta waves in the temporal lobe follow an increase, 
increase pattern.  
 
Beta wave baseline was 0.0145       /Hz. Beta wave in the temporal lobe followed a decrease, 
increase pattern. Post 1, 3 and 5 decrease in comparison to the the baseline, except for the post 5 
reading, which increased. Their reading were as follows 0.0049       /Hz, 0.0111       /Hz 
and 0.0241       /Hz respectively. Post 2 and 4 readings both increased in comparison to the 
prior reading, while post 4 increased in comparison to the baseline as well. Post 2 0.0125 
      /Hz and post 4 0.0245       /Hz respectively. Beta in the temporal lobe followed a 
decrease, increase pattern. 
 
PARTICIPANT 5A 
 
Participant 10 (5A) was a 24 year old female student. She had previously been treated by a 
chiropractor but she had not recieved a treatment for more than 3 months prior to the 
commencement of this trial. She therefore complied with the minimum inclusion criteria.  
Her general health was good at the time of the trial. She had no childhood illnesses and recieved 
all her immunizations. In 2004 she was hospitalised and recieved surgical correction for a SCFE 
(slipped capital femoral epiphys). 
 
She did not exercise and she got approximately 8 hours of sleep a night. A review of systems 
revealed no abnormalities and the physical examination was unremarkable. It must be noted that 
the participant did smoke regularly, she refrained from smoking for 8 hours prior to participating in 
the trial. Myofascial examination revealed latent triggers points of levator scapulae muscle Tp2 
RHS. Active trigger points in Tp1 of the trapezius muscle RHS. A left posterior of C1/C2 and a right 
posterior of C4/C5 restictions were found and manipulated. 
 
Data acquisition and artefacts 
 During both pre-test there were no artefacts noted and accordingly no epochs had to be moved. 
During the post-test phase there were artefacts seen at epoch 1 and epoch 5. The artefact seen at 
epoch 1 was due to an unpredicted noise near the test room and the epoch was moved from 159-
161 seconds to 158-160 seconds. The artefact seen at epoch 5 was due to an unpredicted noise 
outside the test room and the epoch was moved from 159-161 seconds to 158-160 seconds. 
 
Data description 
 
Parietal Lobe:  
The theta wave for this participant follows a general decrease, increase pattern, in addition 
corresponding to the increase/decrease to the baseline. The baseline reading was 0.1161 
      /Hz. Post 1 and 3 readings decreased to 0.0965       /Hz and 0.1059       /Hz 
respectively. Post 2, 4 and 5 readings increased 0.1222       /Hz, 0.1307       /Hz and 
0.1395       /Hz respectively. 
 
The Beta wave readings followed an increase, decrease, increase pattern, while in comparison to 
the baseline they all increased except the post 3 reading. The baseline reading was 0.0127 
      /Hz. Post 1 and 4 readings increased 0.0153       /Hz and 0.0166       /Hz 
respectively. Post 2, 3 and 5 all decreased to 0.0132       /Hz, 0.0116       /Hz and 0.0156 
      /Hz respectively. 
 
Frontal Lobe: 
Theta waves follow an increase, decrease, increase pattern, all readings except the post 3 reading 
increase in comparison to the baseline reading. The baseline reading was 0.0915       /Hz. Post 
1, 2 and post 4 all increase;0.1091      /Hz, 0.1530       /Hz, 0.1357       /Hz respectively. 
While post 3 and 5 decrease 0.0890       /Hz and 0.1343       /Hz respectively. 
 
The beta waves follow the same pattern as the theta wave in this lobe. They follow an increase, 
decrease, increase pattern, all readings except the post 3 reading increase in comparison to the 
baseline reading. The baseline reading was 0.0109       /Hz. Post 1,2 and 4 readings increase 
as follows; 0.0145       /Hz, 0.0155       /Hz, 0.0454       /Hz. Post 3 and 5 decrease as 
follows; 0.0114       /Hz, 0.0215       /Hz. 
 
Temporal Lobe 
Theta follows a decrease, increase pattern, however only post 2 and 5 increase in comparison to 
the baseline reading. The baseline reading was 0.1375       /Hz. Post 1 and 3 both decrease as 
follows; 0.1145       /Hz and 0.1228       /Hz. Post 2, 4 and 5 all increase; 0.1665 
      /Hz, 0.1285       /Hz and 0.1534       /Hz respectively.  
 
Beta waves follow a similar pattern to that of the beta waves in the parietal lobe for this participant. 
They followed an increase, decrease, increase pattern, while in comparison to the baseline they all 
increased except the post 3 reading. The baseline reading was 0.0168       /Hz. Post 1, 4 and 5 
readings increased 0.0202       /Hz and 0.0170       /Hz and 0.0178       /Hz respectively. 
Post 2 and 3 decreased to 0.0181       /Hz and 0.0138       /Hz respectively. 
 
GROUP A 
 
The averages for this group were taken and placed into graphic represention for the different 
lobes/channels. 50 % of the 1st post reading in group A increased/decreased.In comparison 66% of 
the 2nd post reading increased, while 66% of the 3rd and 5th readings decreased. The 4th post 
reading showed the most noteable change as 88% of the readings increased. 
 
Parietal Lobe:  
The parietal lobe theta average baseline was 0.0567       /Hz. Both post 1 and 2 readings 
increased as follows; 0.0652       /Hz and 0.0883       /Hz. Post 3, 4 and 5 readings 
decreased in relation to the prior readings as follows; 0.0652       /Hz, 0.0634       /Hz and 
0.0562       /Hz. This followed a general increase, decrease pattern, however all readings 
except that of post 5, increased in comparison to the baseline. 
 
The beta average readings followed a decrease, increase pattern; however only post 1 and 5 
increased in comparison to the baseline. The average beta baseline reading was 0.0945 
      /Hz. Post 1 and 2 both decreased, 0.0683       /Hz and 0.0682       /Hz respectively. 
Post 3, 4 and 5 readins all subsequently increased; 0.0756       /Hz, 0.0848       /Hz and 
0.0980       /Hz respectively. 
 
Frontal Lobe: 
The theta wave readings followed an increased, decrease, increase pattern. However similar to 
theta waves in the parietal lobe only the 1st and 5th post readings increase in comparison to the 
baseline reading. The baseline reading for the frontal lobe was, 0.0802       /Hz. The 1st, 4th and 
5th post readings all increase as follows, 0.0812       /Hz, 0.00724       /Hz and 0.0836 
      /Hz. The 2nd and 3rd post readings decrease as follows, 0.0676       /Hz and 0.0648 
      /Hz. 
 
The beta waves follow a decrease, increase pattern, however all values decrease in comparison to 
the baseline reading. The baseline reading was 0.0986       /Hz. Post 1, 3 and 5 decrease 
0.0657       /Hz, 0.0823       /Hz and 0.0886 respectively. The post 2 and 4 readings both 
increased 0.0877       /Hz and 0.0933       /Hz respectively. 
 
Temporal Lobe: 
Theta readings follow a general decrease, increase pattern, noting that only the 3rd and 4th post 
readings increase in comparison to the baseline reading. The baseline reading was 0.0182 
      /Hz. Post 1 and 5 readings decreased as follows 0.0139       /Hz and 0.0159 
      /Hz. The post 2, 3 and 4 readings all increased as follows; 0.0170       /Hz, 0.0192 
      /Hz and 0.0221       /Hz. 
 
Beta wave readings follow an increase, decrease pattern, reading 1, 2, 4 and 5 all increase in 
comparison to the baseline reading. The baseline reading was 0.1114       /Hz. Post 1,2 and 4 
readings all increased; 0.1256       /Hz, 0.01532       /Hz and 0.1397       /Hz 
respectively. Post 3 and 5 readings both decrease 0.1095       /Hz and 0.1258       /Hz 
respectively. 
 
PARTICIPANT 1B 
 
Participant 1 (1B) was a 33 year old male student. He had previously been treated by a 
chiropractor but he had not recieved a treatment for more than 3 months prior to the 
commencement of this trial. He therefore conplied with the minimum inclusion criteria.  
 
His general health was good at the time of the trial. He had chickenpox as a child and recieved all 
his immunizations. He exercised daily for approximately an hour and a half doing karate and 
pilates. He got approximately 7 hours of sleep a night. 
He had no prior hospitalisations, but had been treated for a broken right foot in 2015. This was as a 
result from a karate kick. 
A review of systems revealed no abnormalities and the physical examination was unremarkable.  
Myofascial examination revealed active trigger points at Tp 1&2 of trapezius muscle as well as 
posterior cervicals bilaterally. Kemps test was positive for local, non-radicular pain at C4/C5 on the 
RHS. A left posterior of C2/C3 and a right posterior of C4/C5 restiction were found. 
 
Data acquisition and artefacts 
 
During both pre-test and post-test phases there were no artefacts noted and accordingly no epochs 
had to be moved. 
 
Data description 
 
Parietal Lobe: 
The theta wave started with a baseline reading of 0.0213       /Hz prior to the sham 
manipulation. The post 1, 4 and 5 reading all increased as follows 0.0798       /Hz, 0.1073 
      /Hz, 0.1568       /Hz. The post 2 and 3 readings decreased to 0.0426       /Hz, 
0.0415       /Hz respectively.. This follows a general increase,decrease pattern. All 5 of the post 
readings increased in comparion to the basline reading.  
 
The beta wave reading increased from the pre sham manipulation reading of 0.0041       /Hz to 
0.0090       /Hz in the post 1 reading. The post 2 reading deceased to 0.0086 in comparrison to 
post 1.. The post 3, 4 and 5 readings all increase to 0.0110       /Hz, 0.0164       /Hz and 
0.0233       /Hz respecively. This follows an increase, decrease,  increase pattern. In addition all 
the 5 of the post readings also increase in relation to the baseline reading. 
 
Frontal Lobe: 
The theta baseline reading was 0.0650       /Hz for the frontal lobe in this participant. The post 
1, 4 and 5 readings increased to 0.0676       /Hz, 0.1198       /Hz and 0.1092       /Hz 
respectively. In comparrison post 2 and 3 readings of 0.0471       /Hz and 0.0330       /Hz 
respectively, both decreased. This follows a general increase, decrease, increase pattern, This is 
similar to that of the theta wave in the parietal lobe for this participant. In comparison to the 
baseline reading post 1,2,4,5 increase; whereas post 3 decreases. 
 
Beta wave’s baseline reading was 0.0131       /Hz, this decreased to 0.0129       /Hz post 1. 
Both post 2 (0.0077      /Hz ) and post 3 (0.0065       /Hz) readings further decreased. The 
post 4 reading 0.0195       /Hz increased in comparison to post 3. The reading at post 5, 0.0145 
      /Hz decreased once again. The beta readings follow a general decrease, decrease pattern 
with the exception of the 4th post reading. However it is noted that post 1,2,4,5 readings, had still 
increased in comparison to the baseline reading. 
 
Temporal Lobe: 
The baseline reading for theta in the temporal lobe was 0.0667       /Hz. Post 1, following the 
sham manipulation was 0.0795       /Hz. Both post 2 (0.0615       /Hz ) and post 3 (0.0544 
      /Hz) readings further decreased. The post 4 reading 0.1565       /Hz increased. The 
reading at post 5, 0.1365       /Hz decreased. Theta waves in the temporal lobe followed a 
general increase, decrease alternating pattern.However it was noted that all post 5 readings had 
still increased in comparrison to the baseline reading. 
 
Beta’s baseline reading was 0.0119       /Hz. This increased in the post 1 reading to 0.0127 
      /Hz. Similarly the post 2 increased to 0.0130       /Hz, as did the post 4 reading 0.0173 
      /Hz. Post 3 reading of 0.0113       /Hz and post 5 readings then decreased to 0.0165 
      /Hz.Beta waves followed a general icrease, decrease pattern, in addition post 1,2,4,and 5 
readings increased when compared to the baseline, whereas post 3 decreased.  
PARTICIPANT 5B 
 
Participant 5 was a 26 year old male administrator. He had previously been treated by a 
chiropractor but he had not recieved a treatment for more than 3 months prior to the 
commencement of this trial. He therefore complied with the minimum inclusion criteria.  
 
His general health was good at the time of the trial. He had chickenpox as a child and recieved all 
his immunizations. He is an asthmatic and has been since birth. He had ruptured his anterior 
talofibula ligamint 6 months prior (April 2016). He had surgical correction of a right shoulder 
impingement (June 2014). He was hospitalised for the corrective shoulder impingement surgery, in 
addition he was in and out of hospital as a child with pneumonia. He exercised 3 times per week for 
approximately an hour and he got approximately 7 hours of sleep a night. 
 
A review of systems revealed no abnormalities and the physical examination was unremarkable. 
However it must be noted that the participant did smoke regularly, he refrained from smoking for 8 
hours prior to participating in the trial.Orthopeadic examination found kemps test to be positive for 
local, non-radicular pain on the left at C4/C5. Myofascial examination revealed latent trigger points 
of Tp1 in the SCM’s bilaterally and active trigger points in Tp2 of the levator scapulae muscle 
bilaterally, worse on the RHS. A right posterior of C1/C2 and a left posterior of C4/C5 restictions 
were found. 
 
Data acquisition and artefacts 
 
During both pre-test and post-test phases there were no artefacts noted and accordingly no epochs 
had to be moved. 
 
Data description 
 
Parietal Lobe: 
The baseline theta reading was 0.0968       /Hz. Subsequently all 5 of the post readings 
increased as follows; 0.1135       /Hz, 0.1182       /Hz, 0.1216       /Hz, 0.1271 
      /Hz and 0.1393       /Hz. Therefore demonstrating an increase, increase pattern 
throughout the post testing phase. In addition all readings increased in comparison to the baseline. 
 
The baseline beta reading was 0.0159       /Hz. The post 1 reading showed a decrease to 
0.0145       /Hz. The post 2 reading then increased to 0.0370       /Hz.The subsequent 2 
readings both decreased as follows; post 3, 0.0165       /Hz and post 4, 0.0137       /Hz. 
Demonstrating a general increase, decrease and decrease, decrease pattern. The 5th post reading 
then increased to 0.0183       /Hz. The post 2, 3 and 5 readings all increased when compared to 
the baseline reading. 
 
Frontal Lobe: 
Theta waves followed the same pattern as it did in the parietal lobe. The baseline theta reading 
was 0.0903       /Hz. Subsequently all 5 of the post readings increased as follows; 0.0969 
      /Hz, 0.0998       /Hz, 0.1150       /Hz, 0.1223       /Hz and 0.1427       /Hz. 
Therefore demonstrating an increase, increase pattern throughout the post testing phase. In 
addition all readings increased in comparison to the baseline reading. 
 
The baseline beta reading was 0.0099       /Hz. Following the sham manipulation the post 1 
reading increased to 0.0274       /Hz. The following two readings both decreased as follows, 
0.0171       /Hz and 0.0129       /Hz. The post 4 reading increased to 0.0194       /Hz. A 
decraese in the post 5 reading was 0.0172       /Hz. Hence demonstrating an increase, 
decrease and decrease, decrease pattern. Furthermore, all 5 post reading increased when 
compared to the baseline reading. 
 
Temporal Lobe: 
Theta’s baseline reading was 0.1614       /Hz. The 2 subsequent readings decreased as 
follows, post 1, 0.1438       /Hz and post 2, 0.1179       /Hz. Post 3 and post 4 readings both 
increased, 0.1199       /Hz and 0.1860       /Hz respectively. The post 5 reading decreased 
to 0.1300       /Hz. Hence representing a general decrease, decrease and increase, increase 
pattern. Only the 4th post reading increased when compared with the baseline. 
 
Beta’s baseline reading was 0.0145       /Hz. The 1st, 3rd and 5th post readings decreased while 
the 2nd and 4th post readings increase. The post 5 readings are as follows, 0.0129       /Hz, 
0.0139       /Hz, 0.0132       /Hz, 0.0189       /Hz and 0.0177       /Hz. These changes 
respresent and alternating decrease,increase and increase, decrease pattern. As with the theta 
wave only the 4th post reading increased when compared to the baseline reading. 
 
 
 
 
GROUP B 
 
The averages for this group were taken and placed into graphic represention for the different 
lobes/channels. It can be seen that 66% of the immediate post sham readings decreased for both 
theta and beta waves. 100% Of the post 2 reading increased for both theta and beta wave. 100%% 
Of post 3 theta readings decreased while 66% of the beta readings decreased. 66% Of the post 4 
theta and beta readings decreased and 100% of the post 5  theta readings increased while 66% of 
the beta readings decreased. 
 
Parietal Lobe: 
The theta baseline reading was 0.0594       /Hz. The 1st and 2nd post reading increased to 
0.0621       /Hz and 0.0888       /Hz, respectively. The 3rd post reading decreased to 0.0682 
      /Hz. Subequently both the 4th and 5th post reading increased as follows; 0.0686       /Hz 
and 0.0781       /Hz respectively representing a general increase, increase pattern. All post 5 
readings increased when compared to the baseline. 
 
The Beta baseline reading was 0.0813       /Hz. The 1st post reading decreased to 0.0729 
      /Hz. The 2nd post reading increased to 0.899       /Hz. The subsequent 3 post readings 
all decreased as follows; 0.0733       /Hz, 0.0710       /Hz and 0.0661       /Hz, thus 
representing a general decrease, decrease pattern. Only the 2nd post reading increased in 
comparison to the baseline reading. 
 
Frontal Lobe: 
The theta baseline was 0.0921       /Hz. The 1st post reading decreased to 0.0871       /Hz, 
while the 2nd post reading increased to 0.0909       /Hz. The 3rd and 4th post readings both 
decrease as follows; 0.0834       /Hz and 0.0829       /Hz. The 5th post reading subsequently 
increases to 0.0885       /Hz. Thus theta wave showed a general  decrease, increase pattern, 
simultaneously all readings decreased when compared to the baseline reading. 
 
The beta baseline was 0.0922       /Hz. The 1st post reading decreased to 0.0845       /Hz 
followed by an increase at the 2nd post reading to 0.1002       /Hz. The 3rd post reading 
subesquently decreases to 0.0883       /Hz. Succeedingly the 4th and 5th post readings increase; 
0.0930       /Hz and 0.0978       /Hz respectively. Thus representing a general decrease, 
increase pattern, in addition the post 2, 4 and 5 readings increased when compared to the 
baseline. 
 
Temporal Lobe: 
The theta baseline reading was 0.0175       /Hz. The 1st post reading decreased to 0.0165 
      /Hz followed by an increase in the 2nd post reading to 0.0275      /Hz. The subsequent 
3rd and 4th post readings decreased; 0.0184       /Hz and 0.0165       /Hz respectively. The 
5th post reading increased to 0.0180       /Hz. Theta demonstrated a general increase, decrease 
and decrease, decrease pattern. In addition the post 3 and 5 readings increased when compared to 
the baseline. 
 
The beta baseline reading was 0.1245       /Hz. The first 3 post reading all increased, 0.1265 
      /Hz, 0.1384      /Hz and 0.1389       /Hz respectively. The post 4 and 5 readings 
both decreased 0.1153       /Hz and 0.1534       /Hz, respectively. Hence representing a 
general increase, increase and decrease, decreas pattern; all readings except the 4th post reading 
increased when compared to the baseline readng.. 
 
DISCUSSION 
 Group A displayed drastic changes, while group B displayed minimal haphazard changes. It could 
possibly be said that cervical manipulation was responsible for the increase in the consistency of 
the increased changes seen on qEEG. This increased change could be as a result of an increase 
in the processing of the neurological pathways. Possibly attributable to decreasing the 
inappropirate sensory information coming from a restricted spinal segment, by means of a cervical 
manipulation. It could possibly be said that cervical manipulation may enhance processing across 
the three lobes. Additionally increasing the processing of afferent pathways and alertness. The 
exact mechanism behind this is debatable.It could be direct stimulation to the CNS via the 
manipulation, or possibly the decrease in “background noise” as described above. 
 
THETA WAVES 
 
Theta waves generally illustrate a decrease trend in all three lobes for individuals in group A. All 5 
participants in group A had a general decrease in theta waves when compared with the baseline 
reading. The decrease could be due to the decrease in frequency, but increase in amplitude of the 
readings. This could possible indicate an increase in a relaxed state of mind, while simultaneously 
increasing learning and memory potential. Whereas group B, had a fluctuating decrease and 
increase pattern with randomised spikes at indiscriminate time intervals. In addition group B had a 
general increase in theta waves when compared to the baseline reading. In increase in the theta 
frequency could possibly be indicative of a more anxious state of mind. Thereby having an unlikely 
effect on learning and memory potentials. Theta waves mediate and promote adaptive, complex 
behaviors such as learning and memory (Kerson, 2014; Warner, 2013). 
 
BETA WAVES 
It’s noted that individuals in group A, beta had a general fluctuating pattern of initial decrease 
subsequent increase and the plateau around the post 4 readings (45 minutes). This same trend 
corresponded with the baseline readings. This could possibly suggest an increase in the ability to 
perform cognitive tasks, intellectual activities and thinking following a cervical manipulation. In 
group B, figures 4.21-4.38, seen in chapter 4, beta demonstrates less of a haphazard pattern. In 
the parietal lobe however it differs greatly when compared with the other lobes, showing an upward 
trend. The parietal lobe is the primary sensory cortex (Martini, 2012). An increase in the beta trends 
in group B, could suggest that there was an increase in conscious processing (Warner, 2013; 
Pizzagalli, 2007; Fisch, 1999) of the sham manipulation (gentle pressure applied to the restricted 
joint). Amplifying the processing of the increased sensory information.  
 INTERPRETATION OF THE BRAIN WAVES  
 
Theta waves demonstrated an instantaneous increase following the manipulation subsequently 
decreasing. This can be related to the immediate increase in mental activity (processing 
information). The initially reaction is then followed by a decrease in mental activity for most 
participants, with a general increase at the post 5 (60 minute time interval) reading. 
 
TRENDS AND CORRELATIONS  
 
Out of the 10 participants the following was observed with regards to their history. The age range of 
the participants was between 22 and 33 years. All 10 participants had received a chiropractic 
manipulation before. There were 3 females and 7 male participants. There were 6 participants that 
exercised daily, 2 that exercised three times a week, 1 that exercised five times a week and 1 that 
didn’t exercise at all. All the participants had said they sleep an average of 7 hours per night. An 
analysis of the above mentioned data suggests that the participant group was neither large enough 
nor diverse enough to obtain a meaningful conclusion when it comes to discriminating if age, 
gender, exercise or previous chiropractic treatment had any influence on these results. 
 
CONCLUSION  
 
The aim of the study was to determine the trends of qEEG changes caused by cervical 
manipulation for the duration of 60 minutes. 
 
It is clear when looking at the results, that there are apparent variations in the qEEG readings post 
cervical manipulation. These variation either increased or decreased across one or multiple lobes, 
either immediately post manipulation or during the 60 minute time intervals. There were also 
differences described between the experimental and control group whereby the experimental group 
appeared to have more predictable fluctuations and the control being more haphazard.  
 
The most significant trends where seen in the parietal lobe with a general upward trend of theta 
waves, simultaneously with decreasing theta readings. A similar trend was seen with beta waves 
however inversely. Beta waves demonstrated a downward trend with increasing beta readings. An 
increase in theta wave readings and decrease in beta wave readings suggests that mental activity 
decreases while cognitive activity increases. The correlation between theta and beta wave activity, 
in the different lobes of the brain, as a result of chiropractic manipulation warrants further 
investigation. 
 
There were many assumptions and links made between the results and the meanings there of; 
however, without a larger more diverse group of participants the conclusions derived will remain 
assumptions. 
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100 WORD ABSTRACT 
AIM: The aim of the study was to determine the trends of qEEG changes caused by cervical 
manipulation for the duration of 60 minutes. 
METHOD: Ten participants were randomly allocated to either the experimental group (A) or the 
control group (B). Both groups recieved data aquistion pre, post, post 1-5 rreadings of the 
intervention 
RESULTS: There were apparent variations in the qEEG readings post cervical manipulation. The 
experimental group appeared to have more predictable fluctuations and the control being more 
haphazard. The most significant trends where seen in the parietal lobe; a general upward trend of 
theta waves, simultaneously decreasing theta readings.  
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8 Word Title: Describing the Trends of qEEG Caused by Cervical Manipulation. 
 
Key Words: Trends of qEEG, qEEG, Cervical Manipulation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
